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RI PHGLFDO LQIRUPDWLRQ RYHU LQWHUQHW 3DWLHQW¶V PHGLFDO UHFRUGV DUH DOZD\V EHHQ DQ LPSRUWDQW LVVXH IRU SULYDF\
SURWHFWLRQ0RVW KRVSLWDOV DQG KHDOWK FDUH FHQWHUV KDYH EXON RI SDWLHQW¶V GDWD VWRUDJH DQG WUDQVPLVVLRQ VXFK DV




RULJLQDO LPDJHDIWHUZDWHUPDUNLQJ WKHRXWSXW LPDJHDQG WKHRULJLQDO LPDJHVKRXOGEHVLPLODUVR WKDWGRFWRUVFDQ






,Q WKLV SDSHU D QHZ VHFXUH ORVVOHVVZDWHUPDUNLQJ WHFKQLTXH LV SURSRVHG EDVHG RQ'&7	':7 IRUPHGLFDO
LPDJHV7KHFRPELQHG'&7':7WUDQVIRUPFRXOGFRPSHQVDWH WKHGUDZEDFNVRIHDFKRWKHUDQG WKLV OHDGV WR WKH
UHVXOW RI HIIHFWLYH DOJRULWKP IRU ZDWHUPDUNLQJ 7KLV GLJLWDO ZDWHUPDUNLQJ PHWKRG LV IUDJLOH ZKHQ DQ\ DWWDFNHU
DSSOLHVDWWDFNV LQ WKLV LPDJH WKHQZDWHUPDUN LVGLVWRUWHGDQG WKHSDWLHQW¶V LQIRUPDWLRQ LV VDYHG IURPDWWDFN 7KH
SURSRVHGZDWHUPDUNLQJLVGRQHLQWZRVWHSV7KHILUVWVWHSLVHPEHGGLQJWKHZDWHUPDUNLQRULJLQDOPHGLFDOLPDJH
,QWKHVHFRQGVWHSH[WUDFWHGWKHZDWHUPDUNXVLQJVHPLEOLQGWHFKQLTXHVIRUPWKHZDWHUPDUNHGLPDJH





$W SUHVHQW WKH UHVHDUFK LQ GLJLWDO ZDWHUPDUNLQJ FDQ EH FDWHJRUL]HG LQWR WZR FODVVHV VSDWLDOGRPDLQ DQG
IUHTXHQF\GRPDLQ6SDWLDOGRPDLQHPEHGGHGWKHZDWHUPDUNLQVLGHWKHRULJLQDOLPDJHE\FKDQJLQJWKHSL[HOYDOXHV
RI WKHRULJLQDO LPDJH/HDVW VLJQLILFDQWELW LV RQHRI H[DPSOHRI VSDWLDO GRPDLQ WHFKQLTXHV)UHTXHQF\GRPDLQ
HPEHGGHGWKHZDWHUPDUNE\FKDQJLQJFRHIILFLHQWYDOXHVLQWUDQVIRUPGRPDLQ)UHTXHQF\GRPDLQWHFKQLTXHVLQFOXGH








PXOWLSOHZDWHUPDUNV LQPHGLFDO LPDJH7KHVFKHPHSURYLGHVPHGLFDOFRQILGHQWLDOLW\ DQG UHFRUG LQWHJULW\EXW WKH
SHUFHSWXDOTXDOLW\LVGHJUDGHGGXHWRWKHXVHRIPXOWLSOHZDWHUPDUNV











90   Amit Mehto and Neelesh Mehra /  Procedia Computer Science  78 ( 2016 )  88 – 94 
DFKLHYHGE\LQVHUWLQJDIUDJLOHZDWHUPDUNLQWRWKH52,3URSRVHDWHFKQLTXHZKLFKDVVXUHVWKHLQWHJULW\RI52,7KH
SURSRVHG PHWKRG UHPRYH GLVWRUWLRQ SURGXFHG LQ 52, E\ XQGRLQJ WKH ZDWHUPDUN HPEHGGLQJ SURFHVV DIWHU WKH
DXWKHQWLFDWLRQ SURFHVV GHHPV WKH LPDJH DV DXWKHQWLF %XW LQ WKLV WHFKQLTXH VHJPHQWDWLRQ LV ELJ SUREOHP LI
VHJPHQWDWLRQDUHQRWSURSHU WKHQ WKHVHHPEHGGLQJSURFHVVGLVWRUWHG WKHPHGLFDO LPDJH52, UHJLRQ LV VKRUW WKHQ










WKHPHGLFDO LPDJHV LQ VXFK DZD\ WKDW LW LV LPSHUFHSWLEOH E\ WKH KXPDQ YLVXDO V\VWHP 7KH DGDSWLYHPHWKRG LV
HPSOR\HGWRGHWHUPLQHDSSURSULDWHFRHIILFLHQWVIRUKLGLQJZDWHUPDUNE\GHFRPSRVLQJWKHPHGLFDOLPDJHLQWR
GLIIHUHQWUHJLRQVDQGVHOHFWWKHUHJLRQVZKLFKDUHORZVHQVLWLYHWRWKH+967KH+96LVVHQVLWLYHWRFKDQJHVLQ




















PDWUL[$IWHU WKHVHSURFHVV ILQGPHDQRI WKHVH'&YDOXHZKLFK LVVFDOLQJIDFWRU7KLVVFDOLQJIDFWRU LVPXOWLSOLHG
ZLWKZDWHUPDUNFRHIILFLHQWYDOXHVDQGPDGHDQHZZDWHUPDUNFRHIILFLHQW
 :DWHUPDUN +LGLQJ 3URFHVV ,Q ZDWHUPDUN KLGLQJ SURFHVV QHZ ZDWHUPDUN FRHIILFLHQW LV DGG ZLWK '&7
FRQILGHQWYDOXHV$IWHUDGGLQJZDWHUPDUNLQKRVWLPDJHSURYLGHDQHZWUDQVIRUPFRHIILFLHQWRILPDJH
 ,QYHUVH 7UDQVIRUP &RPSOHWH WKLV SURFHVV DSSO\LQJ LQYHUVH WUDQVIRUP LQ QHZ FRHIILFLHQW YDOXH )LUVW DSSO\
,QYHUVH'&7,'&7 LQQHZFRHIILFLHQWYDOXH WKDWSURYLGHKLJKIUHTXHQF\FRPSRQHQW ++RI':7$W WKH ODVW
DSSO\LQYHUVH':7,':7ZKLFKFUHDWHZDWHUPDUNHGLPDJH
3.1.1    Proposed Watermarking Embedding Algorithm 





















PDWUL[$IWHU WKHVHSURFHVV ILQGPHDQRI WKHVH'&YDOXHZKLFK LVVFDOLQJIDFWRU7KLVVFDOLQJIDFWRU LVPXOWLSOLHG
ZLWKZDWHUPDUNFRHIILFLHQWYDOXHVDQGPDNHVDQHZZDWHUPDUNFRHIILFLHQW
 :DWHUPDUN ([WUDFWLQJ 3URFHVV ,Q ZDWHUPDUN H[WUDFWLQJ SURFHVV VXEWUDFWHG WKH '&7 FRHIILFLHQWV RI
ZDWHUPDUNHG LPDJH WR RULJLQDO LPDJH DQG PXOWLSOLHG WKHVH FRHIILFLHQWV WR DGDSWLYH VFDOLQJ IDFWRU ZKLFK FUHDWH
ZDWHUPDUNLPDJH















































7KH H[SHULPHQW KDV EHHQ SHUIRUPHG ZLWK WKH VRIWZDUH 0$7/$% 5D YHUVLRQ ([SHULPHQWV KDYH EHHQ
SHUIRUPHG ZLWK D î ³;5D\´ ³&7 6FDQ´ ³05,´ DV WKH JUD\ VFDOH RULJLQDO PHGLFDO LPDJH DQG SDWLHQW
SHUVRQDOGDWD LVFRQYHUWHG LQWR LPDJHIRUPDQGXVHGDVZDWHUPDUN ,Q WKLVH[SHULPHQWGLIIHUHQWHPEHGGLQJIDFWRU
ĮĮDQGĮXVH WRILQGEHWWHU UHVXOWVDQGĮSURYLGH WKHEHWWHU UHVXOWDVFRPSDUHG WRĮDQGĮ7KHRULJLQDO
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Į Į DQGĮ:KHQXVLQJ HPEHGGLQJ IDFWRU Į UHFRYHUHGZDWHUPDUN LV GLVWRUWHG DQG LQIRUPDWLRQQRWSURSHU
YLVLEOHEXWZKHQXVLQJHPEHGGLQJIDFWRUĮTXDOLW\RIUHFRYHUHGZDWHUPDUNLQFUHDVHGDQGLQIRUPDWLRQRIZDWHUPDUN
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$ERYHWDEOHV	VKRZUHVXOWVRIZDWHUPDUNHGLPDJHLQIRUPRI3615DQG&RUUHODWLRQ7KH3615XVHVDV
WKHLQGLFDWRUWRUHIOHFWWKHGLVWRUWLRQLQWURGXFHGE\WKHHPEHGGLQJDOJRULWKPXVXDOO\WKHDFFHSWDEOHGHJUDGDWLRQOHYHO
LV  G%  :DWHUPDUNHG LPDJH 3615 YDOXH LQ JUHDWHU WKDQ  IRU JRRG LPSHUFHSWLELOLW\ DQG FRUUHODWLRQ LV
DSSUR[LPDWHIRUORVVOHVVZDWHUPDUNLQJ7DEOHVKRZVWKHUHVXOWVRI;UD\LPDJHVWDEOHVKRZVWKHUHVXOWVRI&7
VFDQLPDJHVDQGWDEOHVKRZVWKHUHVXOWVRI05,LPDJHVZLWKXVHRIGLIIHUHQWYDOXHRIĮ:KHUHĮLVHPEHGGLQJ
IDFWRU7KUHHGLIIHUHQWYDOXHRIĮ LVĮĮDQGĮDUHXVH LQDOJRULWKPWR ILQGRXW WKHEHVW UHVXOWRISDUDPHWHUV
:KHQ XVH WKH Į DV D HPEHGGLQJ IDFWRU FRUUHODWLRQ DQG 3615 YDOXHV DUH JRRG EXW UHFRYHUHG ZDWHUPDUN LV





SURFHGXUH ZLWK  HPEHGGLQJ  DQG  H[WUDFWLRQ  RI  WKH ZDWHUPDUN ZKLFK LV EDVLFDOO\ SDWLHQW LQIRUPDWLRQ 7KH
H[SHULPHQWDOUHVXOWVLQGLFDWHWKHHIILFLHQF\RIWKHSURSRVHGVFKHPH7KHKLJKYDOXHRI3615UHSUHVHQWWKDWWKH
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  $XWKHQWLFDWLRQ DQG 5HFRYHU\$ 6XUYH\ -RXUQDO RI ,QIRUPDWLRQ DQG
2SHUDWLRQV0DQDJHPHQW
 8PDPDJHVZDUL $8NULW0) 6XUHVK*5 $ 6XUYH\ RQ VHFXULW\ LQPHGLFDO LPDJH FRPPXQLFDWLRQ ,QWHUQDWLRQDO -RXUQDO RI &RPSXWHU
$SSOLFDWLRQV
 6FK\QGHO5*7LUNHO$2VERUQH&)$GLJLWDOZDWHUPDUN ,Q3URFHHGLQJVRI WKH,(((,QWHUQDWLRQDOFRQIHUHQFHRQ,PDJH3URFHVVLQJ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1RY$XVWLQ7;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 *KRXWL / %RXULGDQH $ ,EUDKLP 0. 'LJLWDO LPDJH ZDWHUPDUNLQJ XVLQJ EDODQFHG PXOWL ZDYHOHWV ,((( 7UDQVDFWLRQV RQ 6LJQDO
3URFHVVLQJ
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